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valve
new stage in develop
industry.

» These type of gates are available for both horizontal and

vertical application. /



END GATE VALVE FOR HORIZONTAIL
“APPARATUSSES *
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1- flange; 2 — cover; 3 — sector; 4 — screw;
5 — nut; 6 flywheel; 7 — fulcrum
arrangement; 8—safety device; 9 — sealing
ring; 10 — packing ring
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ZKSsH SECTOR END GATE

CHARACTERISTICS

DESCRIPTION PARAMETER VALUE OR ESTIMATION
Diameters range, DN from 200
Working pressures range Pop, MPa 1,6...16,0
Working medium temperature, °C -60...+80
wall temperature assumed -80...+80

Sealing technique

By jamming the sedling coupled to cup-type sedl.
Compensation of fabrication inaccuracy and attition of
sectors and boring by the cup-type seal

Opening/closing time, max., min. 7

Working medium Qil, gas, petrochemical products
Number of lifelong load cycles , min. 1000

Valve opening/closing force, max., N 150

Design evaluation

Moderate ingenuity

Failures, emergences

AR N

Reliability High
Availability for valve opening/closing mechanization Yes
Operating convenience Friendly
Fire and explosion hazard requirements Complies
Maintainability* Convenient

Repair Not challenging
Safety device Yes
Unavuthorized tampering prevention Yes
Service life 30

Valve weight, DN/kg 500/790

* . expert assessment
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Sector end gate at cleaning and diagnostics ~ End gate valve at the manufaciirer ff@t
devices launching/receiving chamber
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WORTHWHILLE
gate at all revamped and new installations:
racilities instead o JI na /on.r;; galt

- at installations of refining and petrochemical companles a
of industry instead of flange, yoke and other types of gates;

NECESSARY
The sector type gates need:
- iImprovement of design;
- manufacturing process improvement;
- marketing;
- presentation;
- heavily exploit, using all and any possibilities.
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» When oil contamination occurs
necessary to identify the volume of spilled oil, its inflow
real-time mode. Nowadays one may quite rapidly and

precisely identify the area of any spillage but no device /

exists for the rapid and precise measurement of thickness of
oil spilled on the water body surface. Therefore the
estimates of spilled oil amount considerably differ.

» This task may be solved by the apparatus for rapid
measurement of thickness of oil spill on the water surface.



METERING UNIT OF THE APPARATUS FOR
RAPID MEASUREMENT OF THICKNESS OF
OIL SPILL ON THE WATER SURFACE..
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1 to 3 — cutoffs; 4 — measuring tube; 5 — scale; 6 — tube case; 7 - valyé;
8 — evacuator to produce a vacuum.
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» Thickness of oil layer (slick) is detern
condition of the same volumes of oil in the cuto
and in the calibrated tube, i.e.

> Scu’roff 6 - S’rube . /
» then the thickness of oll slick is
> = p|pe/Scu’roff) h

» where S, o Scuior — Cross-section area of tube
and cutoff correspondingly;

> h —height of oil column in the fube
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- register the h

- be fit for S|multaneous measuring o
representative sample;

- function during sea agitation (up to set values).

DEMAND /

The device will be useful for both oil spillers as well as for the
regulatory agencies and authorities
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low ambien
point oil.

» The overflow type oil skimmers with the wave monitoring o
receivers are most practical in the flowing water and during
agitation while the adhesive type oil skimmers are more useful
at calm water and in low velocity water flows. the oil skimmers
of overflow type collect up to 70% or more of oil-carrying
water, the oil skimmers of adhesive type collect oil with 3-5%
water content or less.
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Overall view
1- frame, 2 - rotating drums; 3 - oil receiver,
4 & 5 - scrappers system, 6 - trays, 7 - drurg/
8 - heating fluid supply unit; 8 — manifold

Schematic drawing 10 & 11 - alternating dents and proj
12 — float.



STUDY RESULTS

» We investigated and found solutions for oil gathering drum with a smooth and

corrugated, pike-shaped (triangle), IT — shaped surfaces [2]. Some results of
calculation of the drum with a smooth surface is provided below.

» Calculations are done for parameters as follows: ¢=850 kg/m?, R=0.2 m;
H=0.1 m; g=10 m/s?; v=10"° m?/s; =3.14 ¢

Dependence of unit efficiency on the

approach velocity V, at different h:
1- 0.001 m; 2- 0.03 m; 3-0.05 m;
4—-0.07m;5-0.09 m.




Dependence of oil skimmer Dependence of oil skimmer

efficiency on V,, at different v: efficiency on H/R at different V.
1-10°m?/s; 2—-1.2-10° m?/s; 1-0.01 m/s; 2—0.02 m/s; 3 —B03 m/s;
3—-1.4-10°m?/s; 4 — 1.6-10> m?/s; 4 —0.04 m/s; 5—0.05 mf/s.

5-1.8-10"° m?/s.
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Sample pli i V\\:(\a/:e?tr:d()f
p_ dry sample, AG=G,-G,; g
material G sample, area, Scm2
19 G, g
Steel 3 15.9569 15.0927 0.0358 16,6625 0.0021 1,54.. 250/ %
L I
c 18312 183812 0.0400 17,3217 0.0023 1,3. % /
Stainlesssteel  6,7613 6,7999 0.0378 16.0340 0.0023 Y74V
Aluminum 3.1466 3.1865 0.0399 18.1320 00022 S840
/e

Polyethylene  0.8458 0.8878 0.0419 17.7660 0.0023 / I
Polystyrene 4.4189 4.4696 0.0507 23.0570 0.00 GOST*
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- the drum manufacturab
positive buoyancy and mechanical streng

- resistance to abrasion from contact with scrappers — oil removers;

- high heat conductivity for heating of external surface and ability of structure to
compensate the environment (water, air) temperature changes;

- corrosion resistance to water solutions of salts, sour and highly sour hydrocarbons;
- strength;
- availability and relative low price.

The oil skimmer needs modification to improve its weight/overall dime
characteristics as well as design and production process to be ready fof mass
production and wide distribution
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the “diving” effect is absent i.e. the barrier does not pass the
floating oil.

» Where g - gravity acceleration, AP — static pressure at the depth
of bottom edge of oil boom screen; ¢ — surface tension at oil —
water interface; p — oil density.

» The problem is resolved by drift oil booms of aero-hydrodynamic
principle — similar to the pneumatic barriers which are used it t
oil ports — based on creation of air-and-water ruth.



DEPENDENCE OF WATER-AIR WAVE
HEIGHT FROM THE AIR FLOW RATE




» 1 —shells; 2 — sections
docking unit; 3 — heating
medium supply line;

4 — bracing; 5 — hoist;

6 — devices for
counterweights; 7 — air
generator; 8 —containment
devices fastening elements;
9 — safety chain;
10 — dampener
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AEROHYDRODYNAMIC OIL BOOM
SCHEMATIC OPERATING PRINCIPLE

1 —oil; 2 — water-air wave;

3 — dampener; 4 — heated shell;

5 — air generator; 6 — service platform,;
7 —railing; 8 — roof; 9 — ice surface










